The study was set up to assess the completeness of reporting different types of work-related health events through 6 month and 1 week diaries and telephone questionnaires relating to individual days. Subjects recruited from hospital asthma or diabetic clinics or from surgical day-case units were randomly assigned to either a full participation arm or to one completing only a 6 month diary. Of the 375 study participants, return rates were 68.8% for 6 month diaries, 81.9% for weekly diaries and 86.5% for researcher-administered questionnaires. Significantly higher rates of self-reported poor work performance, symptoms or changes in medication were estimated by snapshot methods (same-day telephone interviews or one-off weekly diaries) than from diaries completed over a 6 month period. Asthmatics and diabetics attending hospital outpatient clinics were no more likely, however, to report work-related health events in the following 6 months than those attending the same hospital for day surgery.
Introduction
Workers with asthma or diabetes have been reported to lose more time from work than other employees. From self-reporting schemes it had been estimated that an average of 1.2 absences per year from work (or school) may be directly attributable to asthma [1] . In 1991-1992 in Great Britain, 11 million working days lost were attributed to asthma and this figure rose by 55% to 17 million days in 1994-1995 [2, 3] . Similarly, a study of insulintreated diabetics found that approximately twice the number of working days was lost to sickness absence when compared with the rate for matched referents [4] .
While absence from work may be recorded by the employer, assessment of other occupational effects of chronic illness requires collection of non-routine data. Diaries are widely used to record health events for clinical conditions, including asthma and diabetes. Asthma diaries for entering measurements of respiratory function [5] and subjective symptoms [6] are used in clinical trials and are recommended for guiding disease management [7] . Similarly, diabetics are asked to keep diaries of blood glucose measurements to achieve clinical well-being with the aim of reducing long-term complications [8] .
Omission of event reporting and a reduced willingness to complete diaries over an extended time period are, however, threats to data validity [9] . A study of children's medical utilization in The Netherlands investigated the accuracy of interview and diary data when compared with medical records [10] . This study identified recall bias in interview data and under-reporting using diary methods, especially in individuals where there were literacy limitations. The sensitivity was higher for the interview method (0.82) than for the diary method (0.70), while specificity was higher for the diary method (0.96) than the interview method (0.91).
The primary objective of the present study was methodological: to assess completeness of reporting of occupationally related health events in self-administered diaries covering short (1 week) and extended (6 month) periods and in data collected by researcher-administered questionnaires. The aim was to assess which types of event were most completely recorded by each method. In order to answer these questions, two populations were chosen, diabetics and asthmatics, in which major effects on work (e.g. sickness absence) were known and where there were likely to be sufficient events from which to draw conclusions. A secondary objective was to assess the extent of work-related health events in these two groups with chronic illness.
Methods

Case and comparison groups
Subjects were recruited from hospital asthma and diabetic clinics between 1 January 1996 and 31 March 1997 within two NHS Trusts in south and west Manchester, UK. A comparison group of subjects (referents) attending surgical day-case units from the same NHS Trusts was also identified, but during a shorter time period, namely from 1 May 1996 to 31 March 1997.
All clinic attenders aged 16-60 years were identified and approached by a field worker to complete a screening questionnaire. This asked for information on demographic factors, prescribed medication, current job title and hours of work (or date and reason for leaving last job if not in employment) and employment plans for the subsequent 6 month period. The patient-reported diagnosis was verified with clinical staff at outpatient clinics.
Eligible cases were defined as diagnosed asthmatics or diabetics, taking regular prescribed medication for the disease, in paid employment for at least 30 h per week, in work for the month prior to screening and having no plans to stop work for the following 6 month period. Referents were eligible if they met the same employment criteria as the cases, except they were not required to be taking regular prescribed medication.
Subjects were randomly assigned to one of two groups within the study, i.e. 'full participation' or 'diary only'. The randomization procedure was carried out within diagnostic groups and the clinic attended.
Data collection
Those in the 'full participation' arm were asked to complete three types of follow-up.
1. A 6 month diary with a date-labelled page for each of the 26 weeks, in which individuals were asked to record dates and circumstances of prescribed and individually listed health events. These included: absence from work or unscheduled breaks at work owing to ill-health; poor work performance owing to ill-health; attendance at clinics to obtain medical advice or treatment; symptoms experienced; and any alteration of medication regime. They were also asked to record employment-related events such as holidays, relocation, redeployment and redundancy. The diary was issued at the start of the project and collected by post after 6 months. Individuals who did not return diaries by the due date were further requested up to four times (by telephone, post or home visit) to do so. 2. A random day questionnaire was administered by telephone on three occasions in the 6 month study period. On the evening of a randomly assigned working day, a researcher used a structured questionnaire to ask about employment that day, subjective opinions of efficiency, medication taken that day and whether advice or treatment had been sought from clinical personnel. The subject was also asked whether (s)he had experienced specific symptoms and whether these had affected performance at work. The subject was not forewarned about the dates of the telephone calls. The researcher attempted to contact the individual on the random day allocated and if unsuccessful made further attempts on three subsequent working days to complete the questionnaire.
An intensive (1 week) diary was kept in which an
individual recorded for each of 7 days the same information as in the random day questionnaire, but on this occasion the researcher did not administer the questionnaire. The diary was delivered or posted to the individual 2-3 days before the start of the randomly assigned intensive week; the diary was either collected or returned by post. Individuals who did not return the diary were again requested up to four times to do so.
Those in the 'diary only' arm were asked to complete the 6 month incident diary, but not the random day questionnaires or the intensive (1 week) diary.
Outcome measures
From data collected using the three methods, the number of days on which each of the four types of events listed below occurred was used to estimate a rate for such occupational health events over 1 year. To calculate this annual rate, occurrences in 6 month diaries were multiplied by two, in random week diaries by 52 and, for random day reports, the mean rate for each subject was multiplied by 365. Occurrences included in the occupational health events rate were: · number of days absent from work attributed to ill-health; · number of days the subject took a break from work due to ill-health; · number of days the subject left work early due to ill-health; · number of days the subject reported poor performance at work due to ill-health.
Annual rates were also calculated for the number of days on which the subject reported changing medication from that which they normally took ('medication rate') and the number of days any symptom was reported ('symptom rate').
Statistical methods
Confidence intervals for estimated annual rates were calculated for each method of reporting by multiplying the confidence limit on the observed occurrence by the same factor as the event (i.e. two for 6 month diaries, 52 for random weeks and 365 for random days). Means for 6 month diaries in the two arms were compared by unmatched t-tests.
Results
Participation
A total of 965 (487 males and 478 females) patients from asthma, diabetic or surgical day-case units were approached to complete a screening questionnaire. Twenty-two (2.3%) refused. There were 73 diabetics who took no medication (i.e. whose condition was controlled by diet alone) and thus were not eligible for inclusion. Of the 870 individuals remaining, 375 (39.8%) were working 30 h or more and eligible to enter the study. Of those ineligible, 202 were excluded because they were not in work because of ill-health. A further 291 working <30 h were not working at all for reasons other than ill-health (e.g. housewife, student) or planned to stop working within the next 6 months. Two subjects were excluded because they spoke insufficient English to give informed consent or to complete the questionnaires.
Only one-third (34.0%) of asthmatic patients met the criteria for inclusion; this rate was lower than for diabetics (45.6%) or surgical referents (55.4%). A further third of asthmatics (33.3%) cited ill-health as the cause of ineligibility compared with 21.1% diabetics and 7.2% surgical referents. In each group, approximately onethird was excluded for reasons not related to health.
The 375 people eligible to enter the study consisted of 104 (27.7%) asthmatics, 194 (51.7%) diabetics and 77 (20.6%) surgical referents. The numbers of 'diary only' and 'full participation' subjects were approximately equal for each disease category; proportions of 'diary only' subjects were 51/104 (49.0%) for asthmatics, 98/194 (50.5%) for diabetics and 37/77 (48.1%) for surgical referents.
More men than women were eligible for the study overall, but in the asthmatic group there were approximately equal numbers of men and women. The average age of the subjects at recruitment into the study was 41.9 years (Table 1) . Tablet-controlled diabetics (both men and women) had the highest mean age at entry, while female asthmatics and female diabetics using insulin had the lowest.
Of the 375 subjects eligible, 13 (3.5%) declined to be issued with a 6 month diary. Where issued (Table 2) , the return rate for this diary was 68.8% overall, with higher return rates for diabetics (77.0%) than for asthmatics (64.4%) or surgical referents (52.9%). Subjects in the 'full participation' arm were found to have slightly higher return rates overall (71.7%) than those randomized in the diary only group (65.9%), but this difference was largely confined to the diabetics. The refusal rate for random week diaries (12/189 or 6.3%) was higher than for the 6 month diaries, but return rates were also higher (81.9% overall). Only two subjects did not agree to being telephoned by a researcher to complete the random day surveys; successful completion rates were 86.5% overall, with similar rates for diabetics and asthmatics, and again a lower rate for surgical referents. For each method of data collection, males had lower return or response rates than females. For the 6 month diary, rates were 66.2% for males and 73.3% for females, the random week diary had rates of 79.7 and 86.4%, respectively, and random day participation was 85.9% for men and 87.5% for women.
Work-related events, medication changes and symptoms
The estimated number of days during the year on which a work-related event occurred because of ill-health (i.e. absence from work, unscheduled break, early departure from work, or poor work performance) is shown in Table 3 . The rates reported in the 6 month diary were higher in the full participation group than in the diary only arm for the chronically ill patients, but not for the surgical referent group; the differences were not great, and could have arisen by chance. Within the full participation group, overall rates were higher when calculated from random week diary data or, particularly, random day questionnaire data, with the overall higher rate unlikely to be a chance variation. The annual rate for each type of event is shown in Table 4 , with higher rates for poor performance being particularly notable using the random day approach. This significantly higher estimate was found for each of the chronically ill groups and for the surgical referents. For each group, the rate of poor performance from 6 month diaries was importantly less than that for the random day interview. Although a trend towards greater reporting was found with random week and random day questionnaires for other incidents (i.e. unscheduled breaks, early departure and day absence), this was much less marked. Table 5 shows the number of days on which a change from usual medication occurred; for surgical referents, few of whom were on regular medication throughout the 6 month period, the data are based on only small numbers of cases. Again, the rates for the full participation arm are somewhat higher than for diary only, in all study groups. Within the full participation arm, the rates are highest when estimated from the random week diary in all but the surgical referents. Overall, the random week and random day estimates record significantly more medication changes than the 6 month diary. The number of days on which any symptom was recorded is shown in Table 6 , again with a slightly greater number of days reported in the full participation arm than the 'diary only' group. Estimates from the random week diary are marginally higher than from the random day interview, while both are substantially higher than those from 6 month diaries within the full participation arm of the study.
Discussion
The primary objective of the study was to assess completeness of reporting of events using diaries and questionnaires. Completeness has two elements: collaboration in completing the report form and, among those who collaborate, the extent to which reporting was complete. In the present study, there was no 'gold standard' against which reports could be compared and, as such, the sensitivity and specificity of methods could not be computed. It is assumed that, where more events are reported, that method is the most comprehensive.
Overall, only two-thirds returned the 6 month diary, despite the intensive efforts (including home visits) to encourage subjects to do so. This rate is similar to response rates in other follow-up studies of this sort, but the incompleteness leaves doubts about the representativeness of the response; those who are particularly unwell may be less (or more) likely to comply. A much higher response was obtained for interventions requiring shorter collaboration, particularly response to the random telephone enquiry. While this required a greater resource to obtain a snapshot with wide confidence intervals, the concern about bias through selective collaboration was less.
Within those who took part and supplied the information requested, significantly lower rates of self-reported poor work performance, changes in medication and symptoms were found where estimates were based solely on 6 month diaries.
The conclusions to be drawn from this study are, as might be expected, that the most appropriate method to obtain information will depend both on the purpose of the investigation and on the resources available. In order to obtain high collaboration and a more complete estimate of events, the random day telephone call may be considered the most productive, but would require large samples (and hence substantial resources) to achieve reasonably stable estimates. It should also be noted that in the present study repeat calls (up to three) were permitted when the first call was unsuccessful, introducing potential bias not investigated here. The relatively high response and incident rates obtained from the random week diary might suggest that this was a fair substitute for the random day approach, but would be labour intensive if delivery and collection were by a member of the research team.
The information recorded in the 6 month diaries seriously underestimated certain types of event, but appeared reasonably satisfactory for absences from work, either as complete days of sickness, or for parts of the day, such as early departure or unscheduled breaks. It is also worth noting that relative morbidity in the chronic groups was, in general, preserved whichever reporting method was used, with asthmatics having a higher incident rate, more changes in medication and more days with symptoms than diabetics. This excess is also reported in the diary only arm, so if relative rates are required then the 6 month diary may be an adequate data collection method. Reports from the 6 month diary from the full participation arm were very similar to those who simply completed the single task, suggesting little additional gain from reinforcements by visits and telephone calls.
This study has limitations, but demonstrates the feasibility of collecting information on poorly documented effects of ill-health, particularly self-reports of poor performance at work. It was conceived as a possible tool for assessing the effects of different medication regimes on work-related outcomes and the results give some support to this approach. They also suggest, somewhat unexpectedly, that those with chronic illness attending a hospital outpatient clinic are no more likely to report work-related health events in the following 6 months than those attending the same hospital for day surgery.
